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HJD/443 

RADIO IMTBUFERBHCE SUPPRESSION 

. This invBDtion r«lat«ft to an BxrangenAnt 
for tlia •upprasalon of radio intarforance frca 
•lactric BOtora, and in particular from alectrlc 
motors having autofflotive appXicationi such as in 

5 trindscraan wipar circuits and h«at«r blower circuits. 
Thasa alaetrlc aotors ganarats aleetrical noi»» 
bacaufe of tha sparking at tha brush/coBBUtator 
intarfaca. This alactrical noisa is couplad to the 
notor vehicle radio receiver by radiation i 

10 conduction * or coamon inpedance coupling » causing 
intarfarenca with radio recaption. 

It is usual practice to include eupprassion 
circuit alanants with the wiring elenants for 
electric motors Which reduce or alininate 

15 interference noise on the radio receiver. These 
circuit aleaents usually consist of inductors and 
' capacitors which attenuate the noise voltage, but 
have little or no effect on the d.c supply voltage 
to the electric wotor. Because of their construction 

20 it is not possible to use only a simple inductor or 
capacitor to attenuate the noise voltage at all 
frequencies. For exanple, a capacitor which can 
' attenuate the noisa voltage in the lower radio 
frequency bands (AM band)* of 140 XBz to 1.6 MBa has 

25 little or no affect in the higher radio frequency 
bands (FM band) of 86 MHs to lOSMHs, The capacitor 
nay even cause the noise voltage to increase at 
frequencies other than those for which it is designed 
to auppraaa. this problen occurs because the 

30 capacitor can resonate with other circuit olanenta at 
certain frequencies eauiing noisa peaks In other 
radio frequency bands. This interaction between 
circuit elenents is a conmon problen which limits the 
use of cost effective components for interference 

35 suppreasion. 
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Furtheir it is also ths usual practice to 
uso wira wound choXas as tha inductors » and to nount 
thasa choXas, insida tha housing of tha alactrlc 
■otor, with tha capacitors connectad in cha wiring 

5 circuit Which eoaaaets tlia alaetrio aotor to tha d.c. 
supply voltaga. Tha use of choXas as inductora, and 
tha positioning of tha capacitors does not land 
itself to automatic assaably of the aupprassion 
circuit alaaants. 

10 It is an object of the present invention to 

provide an arrangaaant for radio interference 
suppression which has a cost advantage over 
previously Xnown arranganants* and which lands itself 
to automatic assembly. 

15 An arrangement in accordance with the 

pr«sant invention for the sopprasaion of radio 
interferanoe in an alee trie motor having at least two 
brushes eonpriaes a 'High frequency interferanoe 
supprassion circuit and a low frequency interference 

20 supprassion circuit , the high frequency interference 
suppraasion circuit comprising a ferrite bead which 
surrounds a portion of a load eonnactabla to one of 
the bruajhaSf and a capacitor which is capable of self 
resonance in tha high fraquency band* and tha low 

25 frequency interference supprassion circuit comprising 
a capacitor. 

Preferably the low frequency interfaranea 
supprassion circuit ineludas an additional 
induetanea/high iapadanea element Which is capable of 

30 isolating the capacitor of the low frequency 

interference suppression circuit at high frequencies. 

Where the high and low frequency 
Interference suppression circuits are connected to 
ground f preferably the ground connections are 

35 isolated from one another. 



-3- 



Th« hiflh and low <r«qu4ncy int»rf«r«nc« 
suppression circuits are prsferebly nountea on a 
prlotea circuit board, and a pradaternined length o£ 
tracX of the printed circuit l>oard preferably defines 
5 the additional. inductanca/high inpedanca alemant when 
present. 

«ia present invantion also eoaprlaaa an' 
•lactrlc motor, preferably for autonotiva 
applications, having an arrangenent as herein 

10 daacribed for radio interferanca auppreaaion. 

ThQ praaant invantion will now be 
described, by way of exaapla, with reference to the 
aeeonpanying drawings, in which i- 

Figure 1 Is a circuit diagran illuatrating 

15 a typical previously known arrangenent j 

Figure 2 is a circuit dlagraiD illustrating 
an arrangeaent in accordance with a- first eabodiaent 
of the present invantion for luppreaaion of radio 
interference fron an electric motors and 

20 Figure 3 la an alternative circuit dlagran 

illustrating an arrangement in accordance with e 
second anbodinent of the present invention. 

Referring to Figure 1, there is shown a 
standard electric motor 10 having three brushes IX. 

25 13, IS for high speed and low speed operation. Brush 
15 is a common brush for low speed brush 11 and high 
speed brush 13. The circuit elements comprlsa two 
Inductors 12, 14 in the form of wire-wound chokes y 
two capacitors 16, 18> a switch 20 having three 

30 positions, OFF, LOW and HIGH; and a battery 22 for 
supplying a d.c. supply voltage to the electric motor 
10. Inductor 12 and capacitor 16 provide radio 
interference suppression for the low speed operetlon 
of the electric motor 10; and inductor 14 and 

35 capacitor 18 provide radio interference suppression 



for the high ept«d operation of the electrie notor. 
The induotore 12, 14 give a high impedenee path for 
the higher frequenoies, thereby providing radio 
inter f ere Aoe suppreeeion for the PM band. The 

5 eapaeitora 16, 18 give a low inpedanoe path for the 
lower frequenoies, thereby providing radio 
interference soppreeaion for the AM band. 

In the arrangeaent shown in Figure 2, the 
electrie aotor 10, switch 20, and battery 22 are as 

10 shown in Figure 1. In this arrangenent, however i the 
wire wound chores have been replaced by ferrlte beads 
24, 26 and capacitors 28, 30. The ferrite beads 24, 
26 (Which surround leads 36, 38) have the effect of 
increasing tie inductance of the leads 36, 38, which 

15 are osnnected to the braehes of the electric motor 
10, and so perfora es an inductor. However, this in 
Itself is not sufficient to attenuate the noise 
voltage to an acceptable level, so extra capacitors 
2a> 30 are required* The frequaccy xmMponBm of the 

20 ferrite beads 24, 26 is relatively flat, with little 
or no resonance. The value of the capacitors 28, 30 
is therefore dhosen such that they self resonate at , 
about 100 NHs (around the mid-point of the FM band). 
The ferrite beads 24, 26 contribute to this resonance 

25 to give a wider bandwidth of attenuation (preferably 
of at least 35dB) to provide suppression ovsr the 
whole of the FM baiid. 

Capacitore 32, 34 which are used for radio 
inter ferenoe suppression at lower frequencies can, 

30 however, (as they are connected in parallel with 

capacitors 28, 30) have an effect on the resonance on 
the capacitors 28, 30 causing a loss of attenuation, 
and a change in the resonant frequency of the 
capacitors 38, 30. This effect is due to the 

35 inductive effect of the capacitors 32, 34 and the 
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laadi connectafl thtrtto which can raduee thft 0 and 
bandwidth, causing a reduction in the attenuating 
l»^opartiss of the facrite baada 24, 26/cBpaeitor8 38, 
30 circuit. 

S As a further inproveaent to the present 

invention, tharafora, the eapacitora 32, 34 are 
' affectively isolated froa the farrita baads 24, 26/ 
capacitors 28, 30 circuit as shorn in Figure 3. in 
this arrangeaent, the ferrite beads 24, 26/capaeitors 

10 28, 30 circuit (Which define a high frequency 
interference auppresaion circuit) are grounded 
separately from the capacitors 32, 34 (which define a 
low frequency interference suppression circuit). • 
Further, an additional inductive/high impadanca 
\ IS element 40, 42 is included which minimises the 

effectiva loading of the capacitors 32, 34 on the 
farrite beads 24, 26/capacitorB 28, 30 circuit, and 
/ tharaby affectivaly iaolataa the capacitors 32, 34 

from the high frequency interference suppression 

20 circuit. 

By providing separate grounds, common 
impedance coupling betwaan. the eapaeltors 28, 30 and 
32, 34 is reduced. 

At high frequencies the additional 

25 inductance/high impedance elenents 40, 42 are 

preferably such as to. present an inductive reactance 
of 200 Ohms, effectively isolating the eapaeitora 32, 
34 (which typically have an impedance of 20 ohms at 
high frequency) froa the low impedance (approxinatcly 

30 3 ohms) presented by the resonating ferrite beads 24, 
26/capacitors 28, 30 circuit. This allows the value 
of capacitors 28, 30 to be kept low, thereby 
increasing the attenuation. The length of the leade 
44, 46 between the capacitors 28, 30 and ground ie 

35 preferably kept es thort as possible to ensure 



-6- 



iapadana* is )c«pt tp e miniaun. 

In an example of the arrangement in Figure 
3, the circnit is asscahled on a printed circuit 
board. Capacitors 33, 34 are 1 microfarad capacitors 

5 having a wound or stacked foil construction. 
Capacitors 38, 30 are 470 pF ceramic plate 
capacitors. Ferrite beadi 24, 26 are 16 mm long and 
6 am in diameter. The additional inductance/high 
impedenoe elements 40, 43 is provided by a 

10 predetermined length of track on the printed circuit 
board. This arrangement allows automatic assembly of 
the circuit. When used with, for example, a two 
speed windscreen wiper motor, the printed circuit 
board can be mounted within the housing of the nktor 

15 with the capacitors 32, 34 connected on one side to 
the ground for the common brush IS of the motor* and 
the capacitors 3Br 30 connected on one side to the 
ground provided by the housing of the motor. 

Using the present invention, the sise of 

20 the capacitors 32, 34 for low frequency interference 
suppression oan be reduced over previously known 
• arrangements, hence reducing cost; the use of ferrite 
beads is considerably cheaper than wire-wound chokes; 
and the present invention lends itself to automatic 

25 assembly. 
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1. An arrangomant for tha aupprasslon of 
radio intarfaranca in an alactric notor having at 
laaat two bruiAiaa* t>a arranganant conpriaing a high 
Craqnancy intarfaranca suppretsion circuit and a low 

5 fraquancy intarfaranca auppraaaion circuit < tha high 
frequancy intarfaranca supprassion circuit comprising 
a ferrite haad whldh aurrounda a portion of a laad 
conneetabla to ona of tha brushat, and a capacitor 
which ii capable of aeLf reaonanea in the high 

10 fraquancy band« and tha low frequency interference 
auppraaaion circuit ooaprising a capacitor. 

2« Ka arrangeaent as claimed in Claim 1, 
wherein the low frequency interference suppression 
circuit further comprises an additional 

15 inductive/high impedance element which is capable of 
Isolating the capacitor of the low frequency 
intarfaranca eupprassion circuit at high frequencies. 

3. An arrangement as claimed in Claim 1 or 
Claim 2, wherein the high and low frequency 

20 interference suppression circuits are connected to 
groundj.and the ground connections are separated from 
one another • 

4. An arrangamant as claimed in any one of 
Claima 1 or 3, wherein the high- and low frequency 

25 intarference suppression circuits are mounted on a 
printed circuit board. 

5. An arrangement as claimed in Claim 4 
including an additional Induetlva/hlgh impedance' 
element In the low frequency interference 

30 auppress'ien circuit, wherein the additional 
inductive/high impedance element comprises a 
predetermined length of track on the printed circuit 
board . 
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6. As arranguiuit ttibftantiilly fts 
h»rftinb«for« flMcribtd with r«£«r«nD» to, «ftd m » 

> shoim ln« Figure a or 3 o* tht accompmnying drawing*. 

7. An •Uetrie aotor having an arrangantnt 
5 as claimad in any ona of CUiaa 1 to 6 eoanaetad 

tharato for providing radio intarfaranea tuppraasion. 

B. An alaetrie iiotor as clainad In Clala 7 
for uaa In autoaotiva applioationa. 
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